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Temporal variation in content of four anthraquinones
in desert ephemeroid plant Eremurus inderiensis
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Abstract; Temporal variation in content of aloe-emodin, emodin, rhein and chrysophanol in desert ephemeroid plant
Eremurus inderiensis was detected by HPLC method. Results showed that;as far as leaf was concerned, content of
aloe-emodin in seedling and initial flowering periods was higher than that in profuse flowering period; content of emo-
din in seedling period was much higher than that in profuse flowering period; and the highest content of chrysophanol
was in seedling period, but the lowest was in profuse flowering and fruit periods. In initial flowering period, the con-
tent of four anthraquinones in upper part of leaf was significantly higher than that in middle part,and that in lower part
was the lowest one. As far as root was concerned, the content of aloe-emodin was much higher in seedling and vegetative
growth periods than that in profuse flowering and fruit periods;rhein reached the highest content in fruit period;content
of emodin was the highest in seedling and initial flowering periods but content of chrysophanol was the highest in fruit
period. Among different organs, the content of total anthraquinones in leaf was the highest,that in scape was the lowest,
and the content of total anthraquinones in root was higher than that in flower. So the optimal timing for collection of E,
inderiensis is initial flowering period,and the optimal organ for collection is the upper part of leaf.
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4 g BB B (Eremurus chinensis) &2 H & %
(Liliaceae) B EH B Y, UMRAL  KEEZRSH
ABER AEB ABER.FEXRHREEREYR
(ZEWhEE,1999; 7K I WS %5, 2000) , A A KRR 4
BRGZMB(ZMAM AT 1993, EFBAMHER
BIERAAS(EHE%,2002), 1iFERGHEHFEMRE
BL(E. inderiensis) , 7£ 3 E X 53 7 T % 4K 400~500
mPFELFVDEBX (ETIRE,1996), 24K
EEEREEESY ERVH, HAER L RBGK, &
FRVDEBXARHTE R HESNYER
HEXEaly. HEFRETRE EBRANEY. B
EREEFRE, NMEE R BIMFRRBNE 70 d &
B, BRERMNEFEEXNREBRETHEYNEDER
HEBFHFEEREARRBRE(GHE,2006), R
HARBEPRAER B =Y et = BN E, BAT
MARRE, BHAXRAGKBHEEGERNET
VHEREMHEHYHRMEERARASEEEELEHR
BAMMEREYENS BT NE, I KL
AR B RF RAR LR 2R 4T

1 M¥ETE

1.1 B n{L g

1.1.1&%MH F2000E£4HA1HB5H15H
T RIDEE RV E R4 (85°55" E,44°45" N, Al
M mMREAK-BNHERMEESREHHE
BEFERY MEN BER  RIDOR. X
B MHRESEM . KPR Y5 =K
SREE (BD . pESeus Mt rh BB S iE2ER) . SREBRHIME
EABAGTRAEZELRE,ATHEEER.
LL2#&KN KERKED . KEXBRGFEMESE
Y H R E TR AL, #E S 4 B R 110756-
200110,110796-200513, 0757-200206 , 1% 2= k # &
BiREREPHEESRHEERABR TBHRS
D3R, #E5 R 1171-05011, FEE R A, K HE
FEK AR BT RN R st 4t

1.1.3 % WATERS-1525 & B 5 Vi A . 3 4 7
;DK Z-2 B BB IR Bk ¥ s GL-20G- T M %
HE.OHL; PR RO B EB-280 L F 2 R
O BE 24 0.000 01 g) ; SK3200H B 7 P 42 B .
1.2 XWHZE

1.2.1 Bk me#dFH A% Symmetry Cy
H (G pm,4. 6 X150 mm); FWEHAH. FFEE ¢ 0. 1% 8%

BR(85 : 15) (& 45 [ %, 2004) ; & I ¥+ : 280 nm;
.10 mL/min; #i8.35 C;##EE .10 pL,
L2.2 AR EROH & WERREEAREK.
RER KEE KEBFEMSE 10 mg, KRB S
W. HPAEE . KHR. AEB=ZFNKERER
WwH0.1.0.5.1,5,10,20,40 pg/mL; i ERER
0 4 TR B AR E K YR M 10.,.20,40.80, 160,320,480
pg/mL BB R .

L.2.3 #a4é& WHFRRKEMHE S5 00 ¢ T 250
mL T, m 100 mL 80% B 55CK B
% 24 h,6 000 rpm B.L 10 min [ EER, &
B AEHBEREZER. €58 100 mL, RET
4°C yk 48 P 45 F (Cai %,2004),

1.2.4 #Ral 2 435I B ¥ BE 85 v di B RE
TS, ARIRE L, BRI FE, USMRRITH
HRPrEAXRE AER . ARRX . AREBHEE.
PRUE AR R R G BRI LE 1,

1.2.5 LA FELSW.EEEGN ARG
% DPS 3.01,

2 HREN

L1 ERMERGE WA LR,
2.2 MMERERSIRERCETE
FERHERE 10~480 pg/mL HEEHEEA
ERRFHEUEXRRE D, KER. KEEURK
HBRTE 0. 1~40 pg/mL WEHENEARFHN
KRUEXR
23IMPEREMREBEN
HHEEERARGRHSNMHEREYRLELN
98% LA L, EL7E 100 735 35 B R G, T AR AE S0 B
BIEGR 2 RERN S BEEHRR, BIEN &
B RERNEBNVENRR, DIEH B EH &
B REBN AR EENER, BEMMRL &
fi. BEMEME 4 HEREXVRTEEAHUHA
B H SR> R >IN S ER.
24 RPEMEYREBEN
RPMNEBRXYREUFNZERERTEIER
(98X LA B W IR E Ff 4 KA B R H , 7E 8%
HHMAMEEBRMKR I REARGBEURYR
RO HAMPEREEEZR. KRR REEHMY
HBR: KRB EBURMRR, MBEYRE.
FIEHH AR P RSB, PR ER
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Fig. 1

AE. FEAHK; RH A¥M; EM. K#X: CH. KER. a f78ER: b. S,
AE. Aloe-emodin; RH. Rhein; EM. Emodin; CH. Chrysophanol. a. Reference substance; b. Eremurus inderiensis.

MHERTENREROBRE

£1

Calibration curve of four anthraquinones regressive equation

Table 1

Chromatograms of reference substances and Eremurus inderiensis samples

5 UE G Reference substance

[5] 3 7 2 Regressive equation

[6] 19 & %t Regressive coefficient

P Significance test

BFEAKEE Aloeemodin
K ## Rhein

K # & Emodin

K #: % Chrysophanol

Y=0.08174+1,07253X104X
Y=-2.403+6.73899X10%X

Y=-1.21918+2. 72396 X10°%X
Y=-0.04619+4, 08169 X 105X

R=0.99725
R=0.99497
R=0.99671
R=0,99746

P<C0. 0001
P<<0. 0001
P<<0. 0001
P<C0. 0001

®2 MPEREVRSBEL (mg/e THE)

Table 2 Variation in content of anthraquinones in Eremurus inderiensis leaves (mg/g dry weight+ SD)

A KB R0 FERRE AHK AHE KE®
Period Position Aloe-emodin Rhein Emodin Chrysophanol
i ] Seedling period &M 41,85442.47 b 0.236840,0127 a 0.06481+0.0027 a 0.08894-0,0216 a
B KW Vegetative growth period 4™ 30.84141.45 ¢ 0,19484+0.0081 b 0.0418+40.0035 b  0.039240. 0105 ¢
¥ 16 Initial flowering period MYEYE  70.46511.27 a  0.257440.0148 a 0.0670+0. 0008 a 0.061740.0106 b
MeEE 31,83244.82 ¢ 0.104740.0250 ¢ 0.025940. 0041 ¢ 0.02554-0. 0093 cd
MEI  20,65942.38 de 0.035240.0118 d 0.009440.0013 d 0.006410.0007 e
&M 41,9854+1.54 b 0,12244-0.0143 ¢ 0.032140.0085 ¢ 0. 0302 4:0. 0095 ¢
&1 M Profuse flowering period &M 15.9181+0.43 ¢ 0.006540,0033 e 0.027240.0027 ¢ 0.014610.0036 de
R Y Fruit period &0y 22,80243.97d 0,095940,0136 ¢ 0,040240,0027 b 0.01834:0, 0015 de

H: ARFHERBEP=0.05 KFLERE¥X. TH.

Note: Different small letters indicate significant difference at 0. 05 level. The same bellow.

®3 MPEMEVREBEL (meg/e THE)

Table 3 Variation in content of anthraquinones in Eremurus inderiensis roots (mg/g dry weight+SD)

4 K B} B Period

FE KB EK Aloe-emodin

K E M Rhein

K # % Emodin

KX # B Chrysophanol

1 B} Seedling period

H #: 4 K Vegetative growth period
¥ 26 W Initial flowering period
26 W Profuse flowering period
W] Fruit period

20.2024+1.15 a
19.351+1.42 a
13.7014+0.32 b
9.513+1.26 ¢
9.68010,56 ¢

0.223440.020 b
0.241540. 025 ab
0.232440.021 b
0.2370£0.022 b
0.321540.087 a

0.0896 £0.0068 a
0.066710.0046 b
0.0908 10,0149 a
0.044040,0075 ¢
0.053740. 0066 bc

0.14544:0.0168 b
0.142740.0150 b
0.139040.0216 b
0.07991:0. 0084 ¢
0.183710.0088 a

REVUBH TR MRPAABREGREEFR T,
AU R FNERERGTREE.

2.5 RFMRETRBAMRSETN

HSEE PN EREY RN TEER R
AR BEHREPFERARNSEEERT

HE,BRTRPEEFFEAREN TR KRR
MERUBRENERE IS, RBHOEEHHK
ZiRRRUBEHNESHEEN T BER, RAH
HEFHEBEM KARESBUREMNEE R
B UMEBERE NREE D,
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R4 ENEFEREBARTN (mg/g TE)

Table 4 Variation in content of anthraquinones in Eremurus inderiensis flower and scape (mg/g dry weight+ SD)

FERER

Aloe-emodin

wE A K B
Organ Period

KEB
Chrysophandol

ARR ARE
Rhein Emodin

# B2 W Profuse flowering period 30,272+1.78 b
Flower #17€ B9 Initial flowering period 20.59942.63 ¢
i - B 7839 Profuse flowering period 19,445+1,02 ¢

Scape F# Fruit period

47,5784+0.92 a

0.077340.0071 b
0.015340. 0046 ¢
0.207840.0195 a
0.1026+0.0212 b

0.238610.038 a 0.0354+0.0098 a
0.1088+0.076 b 0.031940. 0010 ab
0.184740.018 ab 0.0416+0. 0030 a
0.117240,0097 b 0.0251+0.0015 ¢
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